Human transcription factor IIIC (TFIIIC). Purification, polypeptide structure, and the involvement of thiol groups in specific DNA binding.
Human transcription factor IIIC (TFIIIC) is an initiation factor required for the in vitro transcription of 5 S RNA, tRNA, and adenovirus viral-associated (VA) RNA genes by RNA polymerase III. A TFIIIC activity which complemented purified TFIIIB and RNA polymerase III fractions for VA transcription was highly purified from cultured HeLa cells. This activity copurified through all chromatographic procedures, including B-block oligodeoxynucleotide affinity chromatography, with the two forms of TFIIIC detected by gel mobility shift assays with the VA gene (Hoeffler, W.K., Kovelman, R., and Roeder, R.G. (1988) Cell 53, 907-920). Both specific binding activity to the VAI gene and TFIIIC transcription activity were inhibited by the alkylating agents diisopropyl fluorophosphate, N-tosyl-L-phenylalanine chloromethyl ketone (TPCK), and N-ethylmaleimide, and to a lesser extent by N alpha-p-tosyl-L-lysine chloromethyl ketone, whereas neither activity was inhibited by phenylmethylsulfonyl fluoride. These data suggest further that the DNA binding and transcription assays scored the same protein(s). TPCK and N-ethylmaleimide inactivated TFIIIC solely through thiol group modification, since prior modification with the reversible thiol reagent 2,2'-dithiopyridine prevented permanent inactivation. The involvement of reduced thiol groups in the specific binding of TFIIIC to the VAI gene was further indicated by an increase in TFIIIC binding activity upon addition of dithiothreitol. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis revealed that a Mr = 126,000 polypeptide both eluted from a B-block oligodeoxynucleotide affinity column with the DNA binding and transcription activities of TFIIIC and was specifically cross-linked by UV to a 5-bromo-2-deoxynucleotide-substituted B-block oligodeoxynucleotide. The near identity of the TFIIIC molecular weight determined by gel filtration on SOTA Phase GF 200 (Mr = 140,000) suggests that TFIIIC in solution (in the presence of 0.3 M NaCl at pH 7.0) consists of a single polypeptide which is fairly globular in nature.